SUBSYSTEM FOR SETTING CLOCK SIGNAL TO HAVE DIFFERENT 
FREQUENCY FOR DATA BUS FROM THAT FOR COMMAND /ADDRESS BUS 

BACKGROUND OF THE INVENTION 

5 1. Field of the Invention 

The present invention generally relates to a 
subsystem comprising a master and a plurality of slaves, 
and more specifically, to a memory subsystem which may 
simplify circuit related to command and address signal by 
10 setting a clock frequency for the command and address 
'buses different from that for a data bus, 

2. Description of the Prior Art 

Fig. 1 is a block diagram of a conventional memory 
15 subsystem. 

The conventional memory subsystem comprises a memory 
controller (master) 1 and a plurality of memory devices 
(slaves) 2. Although memory device 2 is exemplified for 
the slave herein, a receiver or an arithmetic logic unit 
20 (ALU) may be used instead. 

The memory controller 1 transmits command and address 
signals into the plurality of memory devices 2 through a 
command bus 3 or an address bus 4, respectively. The 
memory controller 1 activates the corresponding memory 
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device 2 in response to a chip selection signal CS . 

The memory controller 1 stores input data in the 
corresponding memory device 2 through a data bus 5, and 
outputs the data stored in the memory device 2. 
5 All the operations of memory devices 2 are performed 

synchronously with respect to clock signals CLK and CLKb 
which are transmitted from the memory controller 1 through 
a clock bus 6. 

Figs. 2a and 2b are timing diagrams of the memory 
10 subsystem of Fig. 1. Here, the frequency of the clock 
signal CLK is 400iyiHz, and command/address is sampled only 
at a rising edge of the clock signal CLK. 

Fig. 2a shows when the subsystem performs write WR, 
write WR, read RD, write WR and write WR commands 
15 sequentially while Fig. 2b shows when the subsystem 
performs read RD, read RD, write WR, read RD and read RD 
commands sequentially . 

In order to sample command, address and data signals 
in a high frequency system, a phase locked loop (PLL) or 
20 delay locked loop (DLL) is required. 

As a result, timing window (setup time and holding 
time) for sampling is narrowed , thereby degrading the 
signal integrity. In order to solve the problem, 

additional circuit blocks and system boards are required. 
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which results in difficulty of the design. 

SUMMARY OF THE INVENTION 

Accordingly, it is an object of the present invention 
5 to provide a subsystem for setting clock frequencies for a 
command and address buses different from that for a data 
bus, thereby simplifying the configuration of command and 
address circuits and securing command and address setup and 
holding time to perform the stabilized operation. 

10 A subsystem comprises a master and a plurality of 

slaves. The master comprises a clock generator for 
generating a first clock signal and a second clock signal 
which have different frequencies each other. The plurality 
of slaves receives command and address signals from the 

15 master and transmits the corresponding data signals to the 
master . Here, the first clock signal is used to receive 
command and address signals to the corresponding slave, and 
the second clock signal is used to transmit data signals 
into the corresponding slave. 

20 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram of a conventional memory 
subsystem. 

Figs. 2a and 2b are timing diagrams of the memory 



3 



subsystem of Fig. 1. 

Fig. 3 is a block diagram of a memory subsystem 
according to an embodiment of the present invention. 

Fig. 4 is a detailed block diagram of a clock 
synchronization circuit of a memory controller of Fig. 3. 

Figs. 5a and 5b are timing diagrams of the memory 
subsystem of Fig. 3. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The present invention will be described in detail 
with reference to the accompanying drawings. 

Fig. 3 is a block diagram of a memory subsystem 
according to an embodiment of the present invention . 

In an embodiment, the memory subsystem comprises a 
memory controller (master) 10 and a plurality of memory 
devices (slaves) 20. 

Although a memory device 2 is exemplified for the 
slave herein, a receiver or an arithmetic logic unit (ALU) 
may be used instead. 

The memory controller 10 transmits command and 
address signal into the plurality of memory devices 20 
through a command bus 30 or address bus 40, respectively. 
Here, the memory controller 10 activates the corresponding 
memory device 20 in response to a chip selection signal CS. 



The memory controller 10 stores input data in the 
corresponding device 20 through a data bus 50, and 
externally outputs the data stored in the memory device 20. 

The operations related to the command and address- 
5 signals are performed synchronously with respect to a pair 
of clock signals CCLK and CCLKb having low frequency, and 
the data-related operations are performed synchronously 
with respect to a pair of clock signals DCLK and DCLKb 
having high frequency. 
10 The memory controller 10 comprises a clock 

synchronization circuit 11 for generating the clock signals 
CCLK and CCLKb having low frequency to control the 
operations related to command and address signals , and the 
clock signals DCLK and DCLKb having high frequency to 
15 control the data-related operations. 

Fig. 4 is a detailed block diagram of the clock 
synchronization circuit 11 of Fig. 3. For the clock 
synchronization circuit 11, a phase locked loop (PLL) or 
delay locked loop (DLL) circuit is used. Here, the PLL is 
20 exemplified. 

The clock synchronization circuit 11 comprises a 
phase detector 12, a charge pump 13, a RC loop filter 14, a 
voltage control oscillator (VCO) 15, dividers 16 and 17, 
and drivers 18 and 19. 



5 



The phase detector 12 compares a phase of a system 
clock signal SCLK with that of a feedback clock signal FCLK 
outputted from a 1/N divider 16, and outputs control 
signals UP and DN in response to the comparison result. 
5 The charge pump 13 outputs a predetermined voltage VD 

in response to the control signals UP and DN, 

The loop filter 14 comprises a low pass filter for 
filtering the voltage VD outputted from the charge pump 13 
to remove high frequency and outputting a DC control 
10 voltage VC. 

The VCO 15 outputs a clock signal ICLK having a 
frequency proportional to the control voltage VC outputted 
from the loop filter 14. 

The first divider 16 divides the cycle of the clock 
15 signal ICLK outputted from the VCO 15 in a predetermined 
division ratio (1/N) to reduce the synchronization time. 

The second divider 17 divides the clock signal ICLK 
in a predetermined ratio (1/M) in order to synchronize the 
operations related to the command and address signals to a 
20 clock signal having lower frequency than that of the data- 
related operations. Here, the division ratio is 1/2. 

The first driver 18 drives the clock signal ICLK 
outputted from the VCO 15, and outputs clock signals DCLK 
and DCLKb. 
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The second driver 19 drives a clock signal outputted 
from the second divider 17, and outputs clock signals CCLK 
and CCLKb whereto the operations related to the command and 
address signals are synchronized. 
5 The clock synchronization device 11 synchronizes the 

internal clock signals DCLK and CCLK to a system clock 
signal SCLK. A clock signal wherein the frequency of the 
clock signal DCLK is divided in 1/2 by the second divider 
17 is used as the clock signal CCLK whereto the 
10 command/address-related operations are synchronized. 

Figs. 5a and 5b are timing diagrams of the memory 
subsystem of Fig. 3. Here, the clock signal CCLK to the 
command/address bus has a frequency of 200MHz, and the 
clock signal DCLK to the data bus has a frequency of 400MHz. 
15 The command/address are sampled only at a rising edge of 
the clock signal CLK. 

Fig. 5a shows when the subsystem performs write WR, 
write WR, read RD, write WR and write WR commands 
sequentially while Fig. 5b shows when the subsystem 
20 performs read RD, read RD, write WR, read RD and read RD 
commands sequentially . 

As the frequencies of the used clock signals becomes 
lower, the timing window of signals transmitted by 
command/address buses becomes wider , thereby securing 
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broad margin. 

As a result, the semiconductor device can be stably 
operated without circuits such as PLL, DLL and DCC (duty 
cycle corrector) to reduce skew of the clock signal CLK. 
5 In other words, the signal integrity can be preserved, and 
circuits may be simplified. 

As discussed earlier, in a subsystem according to an 
embodiment of the present invention, clock signals are set 
up to have a different frequency for a command/address bus 
10 from that for a data bus, thereby preserving the improved 
signal integrity to command/address buses and simplifying 
circuit blocks communication methods and system 
configuration related to the command and address buses. 
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